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The present invention relates to spring 
retainers, and while it is not limited thereto necessarily, it finds special utility in connec 
tion with packings for rotating shafts. 
The object of my invention is to provide 

an improved construction and arrangement 
of spring retainer, and for a consideration's 
of what I believe to be novel and my inven 
tion attention is directed to the following 
specification and the claims appended there 
to. A specific application of my invention is 
in connection with spring retainers for dia 
phragm shaft packings of elastic fluid tur 
bines, and in the drawings and the following 
description I have specifically illustrated and 
described this application of my invention. 
In the drawings, Fig. 1 is a sectional view 

through a diaphragm shaft packing embody 
ing my invention, the section being taken on 
line 1-1, Fig. 2; Fig. 2 is a transverse sec 
tional view taken online 2-2, Fig. 1; and 
Fig. 3 is a detailed view of a spring holder. Referring to the drawings, 1 indicates a 
shaft, which may be the shaft of an elastic 
fluid turbine, 2 indicates bucket wheels car 
ried by shaft 1, and 3 indicates an annular 
member, in the present instance forming a 
part of a nozzle diaphragm located between 
the two bucket wheels and carrying a shaft 
packing member 4, which may be of any suit 
able type. The shaft packing member 4 has 
a ring portion 5 which projects into an in 
wardly facing annular recess or groove 6 in 
the diaphragm, the ring portion 5 being pro 
vided with a shoulder 7 which engages an 
inturned flange 8 which forms a part of the diaphragm. The diaphragm and packing 
member are split at their horizontal axes to 
form upper and lower halves, the upper half 
of the packing member being in the upper 
half of the diaphragm, and the lower half 
of the packing member being in the lower 
half of the diaphragm. Also, in the present 
instance each half of packing member 4 is 
shown as comprising two parts, the packing 
member thus being divided into four quar 
ters. known one in connection with diaphragm 
packings for elastic fluid turbines. My 

The construction so far described is a 

invention relates particularly to an improved 
construction of spring retainer for holding 
the packing in position with its shoulder 7 
against the inturned flange 8. According to my invention, I provide a 
spring retainer comprising a strip 9 formed 
of flexible metal and provided with inturned 
flanges 10 at its ends. Attached to strip 9 
by suitable means, such as by welding, are 
two pairs of spaced holders 11, the holders 
having angular ends which form shoulders 
12. Carried by each pair of holders is a straight spring 13, the ends of which are lo 
cated under and held by shoulders 12 and the 
central portions of which bear against the 
peripheral surface of the packing ring and 
serve to hold it in position. Two spring holding strips, as shown in 
Fig. 3, are utilized in connection with the 
packing, one for the upper half of the pack 
ing and the other for the lower half of the 
packing. At 14 are two pins which serve to 
position the upper half of the packing mem 
ber and the upper spring retainer. These 
pins serve also to keep the packing member 
and the spring holders from moving circum 
ferentially. My improved construction has special util 
ity in that it enables the spring retainers to 
be readily assembled in and removed from 
the diaphragm. In assembling the construc 
tion, one end of a spring holder 9 is started 
into the recess 6 in one-half of the diaphragm, 
for example, the lower half, and after being 
fed down a limited amount so that it assumes 
a curved position the first spring 13 is put 
in place under the shoulders 12. The spring 
retainer is then further fed into the recess, the 
second spring 13 being inserted at the proper 
time. Following this, the lower half of 
the packing member is fed into the recess. 
The same procedure is followed in connec 
tion with the upper half of the diaphragm. 
Since the strip 9 is flexible it is readily bent 
in being fed into the recess. By this arrangement, it will be seen that 
the spring holder and the springs can be very 
readily positioned in the recess 6 back of 
the packing member, and when positioned 
the holders serve to hold the springs in cor 
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rect position relative to the packing. When 
the structure is to be dismanted it is simply necessary to pull on the end of the spring, 
holder when the spring holder and the springs 

is carried by it are removed. Thus the struc 
ture is easy to assemble and dismantle. 
The arrangement has the further advan 

tage that it is simple in structure and can 
be provided at low cost. At the same time, 

lo however, it performs its intended function 
in a satisfactory manner. 
In accordance with the provisions of the 

patent statute, I have described the princi 
ple of operation of my invention, together 

ls with the apparatus which I now consider to 
represent the best embodiment thereof; but 
I desire to have it understood that the appa 
ratus shown is only illustrative and that the 
invention may be carried out by other means. 
What I claim as new and desire to secure 

by Letters Patent of the United States is:- 
1. The combination with a shaft, a nozzle 

diaphragm having an opening through which 
the shaft projects, said diaphragm having an 

25 annular recess, and a packing member car 
ried in said recess, of a spring retainer for 
the packing member comprising a flexible 
strip capable of being fed into the recess and 
one or more springs carried by said strip. 

2. The combination with a shaft, a packing 
for the shaft and an annular member sur 
rounding the packing and defining an annu 
lar space therewith, of a spring retainer for 
the packing comprising a flexible strip in the 
annular space bearing against the annular 
member and held thereagainst by reason of 
its flexibility, said strip being capable of be 
ing slid endwise into the annular space, and 
one or more springs carried by the strip and engaging the packing. 

3. The combination with a shaft, a packing 
for the shaft and an annular member sur 
rounding the packing and defining an annu 
lar space therewith, of springs located in said space, each spring having a portion bearing 
against the packing, and a retaining means 
for the springs comprising a flexible strip 
having one of its sides bearing against the 
inner surface of the annular member and 
holding members provided on the other side 
of the strip and engaging the springs. 

4. The combination with a shaft, a packing comprising two halves and surrounding the 
shaft and an annular member surrounding 
the packing and defining an annular space 
therewith, of a plurality of springs located in 
said space and having intermediate portions 
engaging the packing and forcing it towards 
the shaft and retaining means for the springs 
comprising two flexible, circularly arranged 
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strips bearing against the inner surface of 
the annular member, and pairs of spaced hold 
ers having shoulders and being secured to the 
strips for retaining the ends of the springs. 

'5. The combination with a shaft, a packin 9. 

1855,890 

for the shaft and an annular member sur 
rounding the packing and defining an annu 
lar space therewith, of a straight, flexible 
strip bent during the assembling operation to 
conform to the wall of the annular member 
and held thereagainst by its flexibility, and 
spring means carried by the strip and engag 
ing the Ficting 
in witnessW ereof, I have hereunto set my 

hand this tenth day of October, 1929. 
EDMUND MERRILL PHILLIPS. 
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